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We report experiments concerning the t ransfer  of hydrogen from the two d i  hydronapth- 
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alene isomers, namely AI-d ia l in  andbzdia l in ,  t o  two polynuclear hydrocarbon acceptors, 
namely anthracene and phenanthrene. These substrates  were chosen both to  model some of 
the hydrocarbon moieties involved i n  coal l iquefact ion as well as t o  t e s t  our hypothesis 
tha t  the hydrogen t ransfer  occurs by a concerted per icyc l ic  reaction. 
Hoffmann rules f o r  orb i ta l  synnnetry conservation then suggest tha t  hydrogen t ransfer  to  
anthracene should be thermally-allowed fromA2-dialin but forbidden from A1-dialin; how- 
ever hydrogen t ransfer  t o  phenanthrene should be thermally-allowed from AI-dialin b u t  for- 
bidden from A2-dialin. The experiments were conducted i n  tubing bomb reactors  i n  the  tem- 
perature range 240 C t o  430 C ,  a t  times from 5 t o  960 minutes and donor-to-acceptor mol 
ra t ios  from 0.25 t o  16. 
acceptor, w i t h  second order  ra te  constants, loglok ( l i ter /mol  s )  tabulated below: 

Acceptor t 

Phenanthrene 400 C -4.0 -5.5 - 5 . i  
The experimental resu l t s  evidently accord w i t h  the  theore t ica l  predictions f o r  a pericy- 
c l i c  hydrogen-transfer. 

The  Woodward- 

Reactions were essent ia l ly  f i r s t  order  i n  each of donor and 

Donor + AI-dialin A2-dialin t e t r a l i n  

Anthracene 300 C -5.1 -3.0 -6.1 
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